Heavy element enhanced synchrotron stereotactic radiotherapy as a promising brain tumour treatment.
Synchrotron stereotactic radiotherapy (SSR) is a treatment that involves selective accumulation of high-Z elements in tumours followed by stereotactic irradiation, in CT mode, with monochromatic X-rays from a synchrotron source, tuned at an optimal energy. The irradiation geometry, characteristic X-rays, photoelectrons, and Auger electrons generated on high-Z atoms by kilovoltage X-rays produce a localized dose enhancement. Two complimentary SSR approaches have been successfully developed in the past 5 years in our team, and may be promising in high-grade glioma management: iodine-enhanced SSR, with an iodinated contrast agent; and Pt-enhanced SSR; a concomitant radio-chemotherapy treatment with locoregional injection of platinated chemotherapy drugs. The results for iodine-enhanced SSR using contrast agents are presented in this paper. IUdR-enhanced SSR was also tested in this study. Up to 15 Gy, intracarotid infusion of iodine significantly improved the rats' survival compared to irradiation alone. SSR provides the most protracted survivals of F98 glioma-bearing rats. The technique is currently transferred to clinical trials. Iodine-enhanced SSR will be implemented first, because of its simplicity; and pave the way for Pt-enhanced SSR, the most efficient technique, but still needing to be improved in terms of intrinsic toxicity.